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55= (54) Title: CATALYST FOR POLYMERIZATION OR COPOLYMERS ATI ON OF OLEFINS, PREPARATION AND 
= USE OF THE SAME 

^ 1— 

gss (57) Abstract: The present invention relates to catalysts and/or catalyst systems useful for the polymerization or 
copolymerization of a-olefin. These catalysts contain O, S, Se, N, or P-containing transition metal compounds comprising the 
= skeletal unit depicted in following formula: 




wherein M is an clement belonging to Group 3-11 of the Periodic Table; A, D and E each represent coordination group 
containing O f S, Se, N, or P atom. 
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>!A3+1tt^5+^»7Ziegler-Natta{S^JW* > WiS&M MgCl 2 
ftfflfi*7ft#W*ftlttfB, (N.Kashiwa^, US-3642746,1968) BflPQILt, 
flJB&JBTilfl»ftJRZ.to (HDPE), gittffis*ftl&Z.to (LLDPE) ,«&gmto (i-pp) W 

Kaminsky Angew. Chem., Int. Ed. Engl. 1980, 19, 390; H. H. Brintzinger Angew. Chem. 
Int. Ed. Engl. 1995, 34, 1143; Ishiha, Takeshi, JP 07268029; Exxon WO 9600243, WO 
9611960, 9400500, WO 9506071). i£^,^N> 0> P TOfcWfttEttfWFlfc— to 
*K#^J4JtA*KttJ?fff*MIB'6^ffl^ 1 to»l*frlft"#3^Mb*!P ( non-metallocene 
catalyst) flFfl&£3&£Jgj&#, ^ 1995 ipBJl*. -®SrWtt^fl<l$ttaj%te/SfcH# CM. S. 
Brookhart ^, WO 9623010, WO 98/30612, WO 99/02472; V. C. Gibson WO 99/12981, 
W098/27124; D. H. McConville WO 2000/069922; R.H.Grubbs^ WO 98/42664, 
WO 98/42665; Terunori Fujita ^f, WO 99/54364), JnTfll$frWl5£0ra*i 



^^#pj^^is#WHmib^(W)SHm^(iv)^^ti»±M^*m^. 

Nagy S^A^M^ 8-SSltl»ft?5TWIfc(IV)ttK^«l»rZ»toiR^W18i^fltl*ifcStt, 
(Nagy S ^, WO 9634021 ). A. Otero *AtW*T4&fr*l h Xt&tolte*aiH TfcWiStt, 
m'm&mtt ,ffi#?:l#«&(Organometallics, 2001, 20, 2428-2430), 




(a) : M=NI 

(b) : M=Pd 
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ftflET. fcffiSSStti&SIEffl (-30'C~15(rCX MMOlttfflMHl*! (Al:Cat=10~3000: 

iw&*mmmftMmT®m&nttmftfe&,ft%&fa ai : cat hs^/hp 100 : 

1 «S£ 10 : 1 ItfflAWfiT 10 5 gPE/molTi hr atm ft] Kftttlg&ZJkftttJBfl 
ft; Jft**^**^*^*, 5tft«Hr« (0-100/lOOOC) «4$J&i # 
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flwfcai i ±fifi»Taa»«iftft«i ia fp ib 
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(IB) 



ia-i~ia-4 #mto?j&iin&7MmimiAx 




MX„ 



N*" 



-,20 



R" R 8 




R 7/ R 8 1 
IA-3 




y-"---MX n 



IA-1 IA-2 

ib-i-ib-4 ^mmmjmmmm^ m: 



IA*4 



VR T A 



4 




(R 3 )q 



R 7/ R 8 



IB-2 




(R 3 )q 



R 




.•.•3MX„ 



IB-3 



R™ R 1 < 
IB- 4 



IB-1 

fcJifcflrWSitt+i 

q: 0s£l; 
d: O^li 

M: *=»a*+-»S«liltt««^, *Kfttt> ^> *^ ^ ^ «l 
n: 1% 2> 3 

X: ^fcte^Jg? , filS^ C!-c 3 o M'&MR c,-c 30 itt&ttift&S, 

htmk, *<s*h^ nt*i*s> ^tfttBA-MttB^A 



S NR rrv 

A: fcjgi? > I . -NR 23 R 24 , -N(0)R 25 R 26 > I > -PR 28 R 29 > 

-P(O)R 30 R 3 \ 111^ -Se(0)R 39 5 

D: JURE?, RJR^x 5BH^ ^a-Cso&SBteftgffl* ^C,-C3o^»^«S 



>R 27 



S NR a 



"PR 



3> IW^ T , -N(0)R 25 R 2 \ , -P(O)R 30 R 31 , -P(0)R 32 (OR 33 )> 

N, O, S> Se, P^IB&JITs 
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B: mt9Mm. &®.m®, ^mm®, ^mm®, k^n, o> s> s e ^ p 

F: utenmrn. %mm®, $m&m. &mm®. ^mm®, &4»n> o> s, s e , p 

G: %mm®, ^ec-csowss, c&otomttfemmftmmm®; 

y, z: tm, ^sssa, $h-nr 23 r 2 \ - 

N^R^R 26 , -PR 28 R 29 , -P(O)R 30 R 3 \ -OR 34 , -SR 3S , -S(0)R 3 \ -SeR 3 \ -Se(0)R 39 ; 

: meati, xvm&nvmt 

K\ R\ R\ R\ R 6 , R\ R\ R\ R^, R l K R 12 > R>\ R 14 , R 15 , R 16 , R 17 , R 18 , 
R 19 , R 20 > R 2I > R 22 > R 2 \ R 2 \ R 25 > R 26 , R 2 \ R 28 > R 29 > R 3( \ R 31 > R 32 , R 3 \ R 34 , R 3 \ 
R 3 \ R 38 > R 3! \: M» Q-CaoW^S, (SIUR^ C,^oWfctt«^fll£»#ftMfc*, 

tu— CH 2 ci, -CH 2 CH 2 ClsR'lfttJi)tgtt*E, ±*6»ffltti«:(llRriSl*BraWBJl^ra. 
ffi^M^PR 1 ^^ R 3 , R 3 ^R 4 , R 6 i R 7 > R 8 , R 9 W&R 23 -^ R 24 j£R 25 % R 26 ^rTM 

^ft^-OR 34 , ffWBifltW^S*^^ T-OR 3 \ ^m&®&ftSR 3 \ — T-SR 3 \ 
*a^^-^R 23 R 24 > — T-NR 23 R 24 > -£MH&&-PR 28 R 2i \ — T-HPR 28 R 2 \ 

- 1 t-p(o)r 30 r 31 ; £ R 5 ^^«a> $mm®tt, r 5 

T: & c,-c 30 c-cao ft w^sm &Att&£a ; 

© fcflai, n.ftm> m^mmmm^W; 

( II ) ^S3# (II) ttftS^-Sg&JIfli-g-ft (HI) WBfc&MW 1:0.1-6 £#0.5-40* 
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q: 0§£l; 

d: omu 

^NR 22 ^PR 27 

A: ft^T, , WJl^ I ^ ~NR 23 R 2 \ -N(0)R 25 R 2f \ ' > -PR 28 R 29 , 

-P(O)R 30 R 3l > -Se(0)R 39 > WM, 3E«; 

^NR 22 ^PR 27 

flS> III, I , -N(0)R 25 R 26 > I , -P(O)R 30 R 31 , -P(0)R 32 (OR 33 ), £4" 
N> Ck S, Se. P AStlf; 

E: ^mmm^ -£«a> «g@3. sh+n, o> s> s e , 

P3j@5ftH^; 

R 1 , R 2 > R 3 > R 22 , R 2 \ R 24 , R 2 \ R 26 > R 2 \ R 28 , R 29 % R 30 > R 31 > R 32 > R 33 > R 39 : SU 

c,-c 3 o fimm 1 ?^ c-cm to*ft»«r«ift»tf ft wjb*. $d-ch 2 ci, -ch 2 ch 2 ci 

(ID (iia) m (iib) 

,E E 



J 

^ R iX/V>, 
R 2 (IIA) R 2 (IIB) 

m& (IIA-l~IIA-4), (IIB-l~IIB-4) ftWIfr^ &itl&i&TMfa% HA, IIB: 



K E / E R 1 vJ! R 21 



1IA-1 1IA-2 IIA-3 HA-4 



<f < < 






R 1S R 14 



IIB-1 IIB-2 IIB - 3 DM 
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q: OSKl; 
d: 0«SU; 

^NR 22 ^PR 27 

A: fc!?, fiftJR^. ffiJS^ I , -NR 23 R 2 \ -N(0)R 25 R 2< \ I > -PR 28 R 29 > 
-P(O)R 30 R 3l > i«> 

E: tmm®, %®mm, sa+N> cx s, s e , 

p^sa&ii^; 

F: j&^ftga. suss* $m&®, tmmm^ ^m&®, sh^n, o, s> s e > 

y, Z: £MSffl> UrSISSU ^rftSffl> £«£B> £b-nr 23 r 2 \ -pr 28 r 29 > 

-P(O)R 30 R 31 > -OR 3 \ -SR 35 > -S(0)R 36 > -SeR 38 s -Se(0)R 39 ; 
-; 

R\ R\ R\ R 4 > R<\ R 7 > R 8 n R 9 , R 10 > R n > R 12 > R ] \ R ,4 > R IS > R 16 > R'\ 
R 19 , R 2< \ R 21 , R 2 \ R 23 > R 24 > R^ R*\ R 27 > R^ R 29 > R 30 > R 3l > R 34 > R 35 > R 3< ^ R 38 > 

R 39 : §U Ci-C3oWfe*> ft*!^ c,<totttt^*4#*J*»tfttM«*. $n-CH 2 ci, 

R'ifR 2 . R 3 , R 3 ^R\ R 6 > R 7 , R 8 > R 9 KSR 23 ^ R 24 ^TO«£$t$5F . 

R 5 ^m±M%^» £> c,-c 3 oW'jS*. C1-C30 W^Wfe*. ^Ra6H-&K»». 

&ftS-OR 3 \ fflfWMttte^Sfi*^ T-OR 34 , «*B&&-SR 35 ^ — T — SR 35 i 
^a^^^R^R 24 ^ — MIR 23 R 24 , -£P*H&}S-PR 28 R 2! \ — T — PR 28 R 29 

— t — p(o)r 30 r 31 ; a R 5 3r£fc£^ tiia> *i**fflnt. % 

T: * C,-C 30 C1-Q0 W&ft'JSSSK'lf ttMttSB; 

#T&£M^»^#» (HI) M^: 

MXg (in) 

g: K 2, 3, 4. 5^6; 

X: A&fcM^ C1-C30 &&&& Q-C30 MWMSl. 

#«a> -aiasa, tm> **a6H«**»H£i* 
aa^a. a^xrtmirI, www. 

M: J|H»JSI+H&ltt£t$:&SiI^, «N ^ «K «U 4Bi 
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Q^^^ (I) 0T^««; 

ipffi^ 1-T»> 1-Jdy», l-EUJIK l-m 4-?|.i.MTO^|, J*»£±S»Sf 

m&BUl TO 0.1-lOMPa ftSSfls, £ 0.1~3MPa ft&ft^ffl}$MifyRm&&ftim 

^WM«JW^MAO(¥*^^), MMAO («ltt¥SfS?U£), EAO (Z.36 
BAO (TS^j&). LiR (R=C,.Cio tfjj&S), A1R 3 (R=C,-C, 0 tt£ 
#rl§ (Lewis acid), LiR/ Lewis acid (R=Ci-CioKJ^S)» A1R 3 / Lewis acid (R«Ci.Ci'oW 
H»B(C 6 F 5 )3^, 

ftJMtfljRT^. a#flfift*J^*ftfli*IW#*tl5* 1:1-5000, -jRRT4 1:10-2000 Kffltt 

mm®. 

im^m^y^M^m®^ mmm^®jB, br©#<da 
(i) mmitM; 



WO 03/010207 



PCT/CN02/00425 



SMSfcfcJW&ffi-ft+ttKjI&SSlTSi (Lewis acid), W^&JS M 5C^(WX)'; 
WS4SfU& (MAO) #&ttfi<j¥g£«& MMAO; gK#feRT^ffi«Mttft^. £ 

4 ) -f+Wj^aiKi[ 1 ^#5lJ^MM±,,$n^S^^®, AlEt 3 , AlMe^ Al(i-Bu) 3 , 

^-^RT^^aMm*X-, in^SksK^Sfe: Na[B(3,5-(CF 3 ) 2 C 6 H 3 ) 4 ]> AgOS0 2 CF 3 > 
tt,^«W^B(C 6 F s ) 3 ^^IIBB^PJKT; ■ 



mmmm^^m^mmm?, %m&mm&&icffi (w.Beck.,etai., 

Chem.Rev.,vol.88, p 1405-1421 (1988), ft S. H. Stares, Chem. Rev., vol. 93, p927-942(1993)) 
Mta (R 41 ) 3 A1X\ (R 41 ) 2 A1X 2 \ (R 4I )A1X 3 \ SbF 6 ' > PF 6 " , BF 4 > (C 6 F 5 )4B 
(RfS0 2 ) 2 N\ CF 3 S0 3 \ ((3,5-(CF 3 )2)C6H 3 )4B- ; 
£*t&3" C1-C30 Ci-C 3 oM*W£^ C 2 -C 30 ^««tfJ*l^ C 2 -C 30 W^ 

ft c 6 -c 30 c 8 -c 30 ft^TOSsK c 4 -c 30 8t*tft-&toi 

ffl-SiS** (JR. §C. SI (iH-OR 34 ^-TOR 35 )> Ci-Cio@i^> c,-c 10 ^*> 

c 1 -c 10 ^ft*> ?s**^«*ffl% ^ssai> 3itsa> tmmm^mmmo 
?st ^mfaw.?® a, d, F^ y> zmm. ^mmmm^m^m^mL^,^ 

^NR 22 

^lft*a» 1 , -^SR 23 R 24 &— T-m 23 R 2 \ -N(0)R 25 R 26 ; 
tmmm^ 1 > -PR 28 R 29 , -P(O)R 30 R 31 , -P(0)R 32 (OR 33 ); 

^mm^m, ^«-0R 34 > ifiiMM*: — t-or 34 ! 

SR 3 \ — T — SR 35 -. — S(0)R 3 \ — T— S0 2 R 37 ; 
-£5BSffl*!— SeR 38 > — T-SeR 3 ^ — T — Se(0)R 39 i 
*W*ffl»BF 4 \ (C 6 F 5 )4B-> (R 40 BAr 3 )-*|; 

3iSSTO^SfStt>£-tN AlPh4% A1F 4 \ A1C1 4 \ AlBr 4 \ AIL/^ R 41 AlAr 3 " 

-£&ffi*it— SiRVR 44 , -T— SiR 45 ; 

^Wmi— GeR 46 R 47 R 48 > — T-GeR 49 ; 

^mmH— SnR 50 R 51 R S2 , — T — SnR 53 -. — T — Sn(0)R 54 ; 

T: & C1-C30 M&mm C,-c 30 WJRtt&giiKffittS&a&ttSa i 

j&S. #n¥S*SfU& (MAO)> MMACh AlEt 3 , AlMe 3 , Al(i-Bu) 3 ; 

r 2 \ R 23 , R 2 \ R 2 \ R 26 % R 2 \ R 28 , R 29 > R 30 ^ R 3 ^ R 32 > R 33 ^ R 34 > R 35 > R 36 ^ R 37 ^ 
R 3 \ R 39 , R 4 \ R 4 \ R 42 , R 43 , R 44 , R 45 > R 4< \ R 47 ^ R 48 ^ R 49 > R 50 ^ R 5l> R 52 ^ R S3 > R 54 
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m& C1-C30 c,-c 30 mmmmmmmte&m, ±.^mm^nt 



mm 

® 1 J-l SilXtilf (X-ray) 



£fi£$, *£iM^ I^TO^tl. *J#^#^^T*Wfll 
ttllTIff. 3Rffl#?tWSchlenkJftf^. ^T*^^*^^ Waters model 150 GPC 
C*£3r*tMI») T 140*CiJ£, «-«*f^#«s#J. Ig*z^#t*##. 

&5I#J 21~&J|#lJ 35 mBj^MMlJW^. 

36~&j&S#lJ 40 mi (A-l) #ft#3R^^Z,»ai^t*3»tti#»fl<I«fli«P 
tflE, iPtST, £*BSMM£M (-30°C~70X: K Kid^J^SIfiB A (Ah 
Cat=10~3000: 1) $,ftff&&Klfiil{fcJ5tt, Al:Cat US, Wfl'HMOO; 1 ££ 

W 10: 1 RtflJAWiSff 10 5 gPE/molTihratm Wfe^tt, UR-frfiAttliLtTOfttt 

?£irt (40-8010; fft'm.G®mftTW%w, ft^m.^^, %&w$n co-ioo/ioooo 

%mm 59~mmm 72 wmmz.mm^'mmm^^ 
mm 74 %!8tttt^^ftftz.ttx&£*. 

&l00nA tfl BLMM*¥, iPA8.2g (34.4mmol) 3,5-— &T£*l&g. 9.6g (34.6mmol) 

50ml 3EzkZ,», H)SMf«!l*0. MSID^h 

$mM&£hWLl, 11.8g(69.4%). 
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PPh 2 



L1 



763t##f: £$'J (it^il): C: 80.39 (80.29), H: 7.59 (7.35), N: 2.77 (2.84); 
1 HNMR(300MHzCDCl 3 ): 8 8.4(s, CH=N), 7.4-6.8(m, Aryl-H), 1.4(s, t-Bu-H),1.3 
(s, t-Bu-H); 

6 ( 31 P) -5.52 (s). 

ft 250ml#J&J!£}f£4', JPA2.34g (lO.Ommol) 3,5--z^T27X^M, 2.3g (8.8mmol) 
(MTO^)-$gfl£, 100ml ?57XZiSI, JP^SIH^24h^, #lh£j£, tt^ISI. 
IP#PJJ^^, ^JgWSIKfellttLZ. 3.5g (81%). 

/r L2 

7GH##T: (tHHS): C: 83.19 (83.15), H: 7.60 (7.61), N: 5.87 (5.88); 

'HNMR (300MHzCDC1 3 ): 5 13.6 (s, 0-H), 8.6 (s, CH=N), 7.5-7.0 (m, Aryl-H), 
1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H). 

ft 250ml ;taA2.34g (lOmmol) 3,5-Zl^T*7X^^, 2.13g (lOmmol) 

2,6--¥«*-2' -%.m%%Wt, 50ml5c7X», »M0m 20h Jg, #±BM* 
£M, BP#g|r*4&, l^7KZjmM&, ™g*#5>M£ll#L3, 2.9g(67%). 




L3 



7Gft##T: (it#{t): C: 80.86 (81.06), H: 8.13 (8.23), N: 3.23 (3.26); 

l HNMR(300MHzCDCl 3 ): 8 14.0 (s, 0-H), 8.86 (s, CH=N), 7.46-6.43 (m, Aryl-H), 
2.17 (s, CH 3 ), 1.50 (s, t-Bu-H), 1.31 (s, t-Bu-H). 

4 L4 

[RlMWiPA^g (12.0mmol) 3,5--&T*7KW, 2.01g (lO.Ommol) $*-2'-^ 

25mi5c7Kin, omtzM, 0M#2hBf?±M, ®>®fcmnm& 

@#, MMfiftm&ftlA, 1.3g (44.4%). 



L4 

TU^tFf: (vliUS): C: 77.70 (77.65), H: 7.50 (7.48), N: 3.38 (3.35); 
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'HNMROOOMHzCDCb): 8 13.3 (s, O-H), 8.6 (s, CH=N), 7.45-7.11 (m, Aryl-H), 
1.47 (s, t-Bu-H), 1.32 (s, t-Bu-H). 

fa,£$W;t)nA2.8g (12.0mmol) 3,5-— &TSzKM» 2.75g (lO.Ommol) ^flft* 

mujstirttimw, m&ftBmmftLs, 3.5 g (71%). 

F 




LS 

Tmfttfi: %M (tUMI): C: 65.70(65.98), H: 5.40(5.33), N: 3.01(2.85); 
'HNMROOOMHzCDCls): 6 13.1 (s, O-H), 8.7 (s, CH=N), 7.4-7.1 (m, Aiyl-H), 
1.4 (s, t-Bu-H), 1.3 (s, t-Bu-H). 

faMflS^PA 3.4g (14.0mmol) 3,5-Zl^T*7K^^, 2.3g (16.0mmol) 8-^MW, 

loomi ^tkzji , '>mtzM, mwm 24h isw±s.m, femtfft-Mjsmmw L6, 2.3i g 

(64%)o 




A~ L6 

7U^tlT: (it#): C: 80.25 (79.96), H: 7.88 (7.83), N: 7.75 (7.77); 

'HNMR (3O0MHzCDCl 3 ): 14.0 (s, O-H), 8.9 (s, CH=N), 9.0 (d, pyridine-2), 
8.2(d, pyridine-4), 7.6(t, pyridine-3), 7.7-7.4(m, Aryl-H), 1.5 (s, t-Bu-H), 1.4(s, t-Bu-H). 

«#J7 fg#L7W^ 

fa&jEZWiJPAZOg (8.5mmol) 3, 5— ZL&TStKW, 0.92g (8.5mmol) 2-fC»¥ 

mm, 25mi n&i?m, ttmwtemmimjs#±BM, &%mm, 
mi ®jMto&mtf. nmmwhi, i.2i g (44.4%). 

L7 

7GH#8T: £il(it#4t): Cs 77.70 (77.57), H: 8.85 (8.98), N: 8.59 (8.60); *H 
NMR (300MHzCDCl 3 ): 6 13.6 (s, O-H), 8.6 (m, 2H), 7.69-7.14 (m, 
Aryl-H), 4.93 (s, -CH 2 -), 1.45 (s, t-Bu-H), 1.32 (s, t-Bu-H). 

Ll IBH^I^i 2-« 5-«lffl-^Hi$|i*liSJa§ 

PJSB# L8. 
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L8 

7^##T: CitlP) C: 70.77 ( 70.42), H: 4.50 (4.49), N: 6.45 (6.57); 

'HNMR (300MHzCDC1 3 ): 8 8.0 (s, CH=N), 7.7-6.6 (m, Aryl-H), 

0.98g (2.0mmol) E# LI #J 10ml WJflA 0.14g 

(4.0mmol) ifflS^W 5ml »»30#WS, SS«ffl**f3c. EM 
Vfllttfiai L9, 940mg (94.8%). 

9 

NH PPh * 




L9 

7C$##f: (it#): C: 79.87 (79.97), H: 7.89 (7.73), Ns 2.81 (2.82); 

! HNMR (300MHzCDCl 3 ): 7.74-6.78 (m, 16H), 4.15 (s, 2H), 1.40 (s, t-Bu-H), 
1.38 (s, 9H,9H)o 

LlOo 




rs 



/\~~ L10 

7G*#*Ti (it^it): C: 77.68(77.28), H: 7.85(7.93), N: 3.03 (3.34); 

'HNMR (300MHzCDCl 3 ): 8 7.6-7.0 (m, Aryl-H), 5.1 (brs), 4.33 (s, CH 2 ), 1.33 
(s, t-Bu-H), 1.31 (s, t-Bu-H)o 

sfeififcllO K^LllW^ 
Rmm*. iPA 15ml ZM, 2.11% (lO.Ommol) (4&-fi3S**> 3.29g 
(12.0mmol) tt,^(h), #3^inA#«&4>*£St, »tUifc 3h, R**«Ffc!. ££$ft 

fttonmrnwui. 2.12% (51%). 



PPh 2 




(h) ' L11 

7i%ftffi: »J (it»): C: 81.00 (81.02), Hs 7.43 (7.55), N: 2.51 (2.62); 
'HNMR (300MHzCDCl 3 ); 7.6-6.9 (m, 17H), 5.36 (s, 1H), 2.10 (s, 3H), 1.44 
(s, t-Bu-H), 1.38 (s, 9H,9H)o 
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0-5°C &#T, & 650mg (0.31mmol) m-CBPA W 5ml "iC^MijtJPM 125mg 
(03mmol)IA&)lQml-UW'mm*,mi)n%*, Uft 0-5°C &#T*Bi*£ &W lb. ttMHf 
&U#SiE!# L12, 730mg(57.3%) . 




k 6 

F* L12 

7uS##T: 2&M (iMttt) C: 74.77(74.79), H: 7.20(7.21), N: 3.33 (3.23), 
'HNMR (300MHzCDCl 3 ): 11.6 (s, 0-H), 8.2 (s, CH=N), 8.0-7.0 (m, Aiyl-H), 
1.35 (s, t-Bu-H), 1.28 (s, t-Bu-H). 

&jtfc|12 K#L13W^ 

^^»^*-*«sia<j^^«H 2 o 2 (3o%) amust. ^TK«w#io««ai*«- 

mi. »J«^K#Llffitott-&ia36rte, ttMtff^^#«#L13 560mg (64%). 

9 

r o 

OH 



L13 

7uff#|)T: &JN (it#): C: 77.87 (77.77), H: 7.14 (7.12), N: 2.71 (2.75). 
'HNMR (300 MHzCDCU): 11.7 (s, O-H), 8.2 (s, CH=N), 7.75-7.0 (m, Aryl-H), 
1.33 (s, t-Bu-H), 1.28 (s, t-Bu-H). 

13 L14 

100ml aasJKt, JnA2.01g (lO.Ommol) *g-2'-iCS^M, $11 5ml flJ 10ml 
7X, #JM#. ^0°CT, &«#J4«tt3»0.76g(11.0mmol) MffiKttW 2.5ml zK*«i 
*PA±^#m4> , « 0°C T»# 2h, #aMR4t.5-^&fi*+ . iP A 2.17g( 10.5mmol) 
2, 0.4gfi*fctttt5inl#**, |Rj£+ ^HjJRA 2.65g Na 2 C0 3 ffl 10ml 

&#38ft££ffi, Jl*, H#££AJ5ft£IK#L14, 3.1g(75%). 




L14 

7G*#<T: &JU (vt"#): C: 74.70 (74.60), H: 7.11 (7.22), N: 6.56 (6.69); 
'HNMR (300 MHz CDC1 3 ): 6 13.3 (s, OH), 7.8-7.1 (m, Aryl-H), 1.4 (s, t-Bu-H), 
1.3 (s, t-Bu-H). 

I"Jl5#6.2g (12.5mmol) L9 M-ttTOM*^ A 20ml H 2 0 2 (30%), JglJW#4h 
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nh .r ph 2 




L15 

7G*##T: CtfJMl) C: 77.48(77.47) , H: 7.29(7.49) , Ns 3.03(2.74); 

'HNMR (300 MHzCDCl 3 ): 8 7.7-6.7 (m, Aryl-H), 4.3 (d, CH 2 N), 1.28 (s, t-Bu-H)» 

-78°C &#T. & 4.0 mmol NaH 1.018g (2.0mmol) L15 iPA 30ml THF, 

^M'KSM^M, %&tt#2h, JPA 0.23ml (4.0mmol) CH 3 I, »«2h, r?±£&. 




L16 

£I'J <tUHED« Cs 77.75(77.89), H: 7.88(7.84), N: 2.69 (2.60); 
! HNMR (30OMHz CDCl 3 ): 67.7-6.9 (m, Aryl-H), 4.3 (s, CH 2 ), 3.6 (s, OMe), 
2.2 (s, NMe), 1.3 (s, t-Bu-H), 1.2 (s, t-Bu-H). 

«^1J16 K#L17Wt&J* 
0°C T, falEft 537mg (l.Ommol) L16 W 25ml fp^JWRl+JinA 0.5ml (5.0mmol) 

HSici 3 , mmmwm., ®±&m, aphpsm. jpa 40ml zjt, i&j^mtipAta^ 

NaHC0 3 ^15ml, »*»*J, ttS«f*W. f#|lJM2#L17. • 




L17 

7G*#*r« Sfc* Ctt*>« C: 80.41 (80.27), H: 8.15 (8.08), N: 2.51 (2.67); 
'HNMR (300MHzCDC1 3 ): 8 7.5-6.8 (m, Aryl-H), 4.2 (s, CH 2 ), 3.7 (s, OMe), 
2.5 (s, NMe), 1.5 (s, t-Bu-H), 1.2 (s, t-Bu-H) D 

mmm 17 

£JfBJgK# Ll mm&m&mmW LIS, LIP, L20, L28, L29, L30, L31, 
L32, L33, L34 0 
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L30 L31 L32 L 33 L34 

±*BK#WW^«f»iSi (7G*^tff, mi (it#)s 'HNMR, 300MHzCDCl 3 ) 
L18: C: 77.84 (77.95), H: 5.31 (5.40), N: 7.66 (7.90); 

8.1 (s, CH=N), 7.4-6.2 (m, Aryl-H), 1.9 (broads, N-H). 
L19: C: 83.75 (84.00), H: 5.38 (5.06), N: 2.87 (2.51); 

13.5 (s, OH), 8.4 (s, CH=N), 8.9-7.0 (m, Aryl-H) 0 
L20: C: 63.91 (63.89), H: 5.13 (5.16), N: 2.73 (2.76); 

13.9 (s, OH), 8.3 (s, CH=N), 8.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, 

t-Bu-H), 

L28: 8.3 (s, CH=N), 7.6-6.9 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (PMe)„ 

L29: 8.3 (s, CH=N), 7.5-6.9 (m, Aryl-H), 3.0 (s, CH 2 ), 1.4 (s, t-Bu-H), 1.3 
(s, t-Bu-H )o 

L30: 8.4 (s, CH=N), 8.3-7.1 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (s, Me)o 
L31: 8.4 (s, CH=N), 7.9-6.6 (m, Aryl-H), 1.31 (s, t-Bu-H), 1.29 (s, t-Bu-H), 
L32: 9.3 (s, CH=N), 8.0-6.9 (m, Aryl-H). 

L33: 13.2 (s, OH), 8.6 (s, CH=N), 7.6-7.1 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 
(s, t-Bu-H) o 

L34: C: 78.85 (79.00), H: 7.85 (7.84), N: 8.33 (8.38)c 

£»18 ia#L21|&1^& 

-78°C T, >l§ifi# L10 490mg( l.OmmoDW 5ml THF ^MJnU lmmol NaH tfj 5ml THF 
4», mffiW^M, flMfta#2h, ^1.0mmolMe 3 SiClfi<3 5mlTHFMW»PJ±^ 
ttmtiL*, ®$Q%*, 0^2h, W±&&* -78°CT, ^±^«iP?iJ lmmol NaH W 
5ml THF W&?t^.%M, »»lh, $ 142mg (lmmol) CH 3 I W^in?lJ±^^ 

?®m*, mn%%, w±s.Mo mus.'s.^M, (r]±^^4' jpa hi (44%) 
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7C|t##T: gm C: 80.25 (80.13), H: 7.88 (7.91), N: 2.75 (2.73). 

'HNMlUCDCls): 7.7-6.8 (m, Aryl-H), 4.0 (s, 2H), 2.5 (s, 3H), 1.4 (s, t-Bu-H), 
1.3 (s, 9H, 9H)» 



-78°C Tt ^SSft L10 838mg (2.0mmol) W 10ml HS^ttWiPS NaH 88mg 
(2.0mmol) ft 5ml KSTCfemS*, ttS«fftXSSailtttK# lh, & CH 3 I »M±& 

JPAiWi^**, #S!|E#L22 ( 72%). 



juX&tti (tHI) Cs 77.25 (77.55), H: 8.18 (8.14), N: 3.35 (3.23); 

'HNMR (CDC1 3 ): 7.5-6.7 (m, Ary-H), 5.3 (brs, NH), 4.34 Cs, 2H), 3.7 (s, 3H), 
1.4 (s, t-Bu-H), 1.2 (s, t-Bu-H). 



|p]IB#L9 6.2g (12.5mmol) W-H¥^»«[«f 20ml H 2 0 2 (30%), M$#4h 

is, &m, Wttffi&**ftJ£i:#S!lBB#L23. 

-78°CT, WW>fc L23 509mg (l.Ommol) ft 15ml THF JIffltiJtftlSI lmmol NaH &} 5ml 
THF 4 1 , ^WM^M, tt^ft#2h, ^ 0.33ml (2.5mmol) MeaSiCl fft) 15ml THF ffifflM 

350mg(60%). 

-78°C T, L24 583mg ( l.Ommol) fi<J 15ml THF ##Efflttn3l lmmol NaH W 

5ml THF "f » ilfc&tt#2h. & 144mg (l.Ommol) Me 2 NCH 2 CH 2 OHCl #J 

25ml THF &M1f »£lj±&£&^$+, «5JP^¥. 0^ 2h, f?itR&. MtJf# 

|6]S3# L25 292mg (0.5mmol) fa lOmlTHF $#$+#nA HI (44%) 
12h, ^ih&®. ^*r£*#3IK#LM. 

L17 ffl^W^^rfe^SI L27c 



19 L22 fi^riS 




20 



k# L27 
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PPhz 
OH 



Q Q Q Q 

NH V ph 2 NH , pph 2 Me 2 N^-N , pPh 2 MejN^^N J"* Me 2 N^-N D 
tUf 0 H 2 C/ 0 H 2 c' 0 H 2 </ 0 H 2 d 

L23 L24 L25 L26 L27 

L27 7nS?##f: (it#) C: 78.35(78.41), H: 8.37(8.36), N: 5.06(4.94)? 

'HNMR (300MHzCDC1 3 ): 7.7-6.7 (m, Aiy-H), 3.9 (s, 2H), 2.6 (t, 2H), 2.2 (t, 
2H), 1.9 (s, 3H), 1.4 (s, 9H, 9H), 1.3 (s, 9H, 9H). 

%MM2l Ig^UA-lM 

O'CTIS 740.5mg (1.5mmol) W>W LI #J 10ml H^PSM^iqA 60mg (l.Smmol) KH 
Itt 10ml raSM*. mmT&m.TMW lh, inA30ml ^MT^TiCL, 

0.20ml (0.18mmol). W 10ml ¥*M»5ltb«T«+, ^^MT^ 
#3ho tel^*^J, iP40ml-iC¥^«jS?> ttfr, ±««X£|»^»MBPftaift«E 
fifij*fl, WB^, ¥#/B&ife, #«£fe0#76Omg (78.3%). 




^ Ar-t-Bu /TiCI 3 
t-Bu A-1 
TnjRMf: £88 (it^) C: 60.36 (61.27), H: 6.01 (5.45), N: 2.01 (2.16) = 
'HNMR (300 MHz CDC1 3 ): 8 8.2 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.51 (s, t-Bu-H), 
1.34 (s, t-Bu-H); 



-TiCI 4 



I J-l: 




J-1 

K^ftWttXM (X-ray) S*JP* 1 ffWffl + ffl 1 J?f*. 

* l n«A 



Ti-O 1.798(4) N-C(6) 1.447(7) 

Ti-Cl(l) 2.2583(19) N-C(7) 1.522(6) 

Ti-Cl(4) 2.279(2) Cl(l)-Ti-CI(4) 98.46(8) 

Ti-Cl(2) 2.3720(18) Cl(l)-Ti-Cl(2) 94.45(7) 

Ti-Cl(3) 2.4119(19) Cl(4)-Ti-Cl(2) 91.07(7) 



7uHMr: (if-Jf) C: 58.31 (58.01), H: 5.28 (5.31), N: 2.02 (2.05). 

X-ray: JSLWS 

22 E^*A-2fi&-£# 
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-78'CT& 476mg (l.Ommol) @B#L2 ft 15ml H^^ni^MiPA 43mg (l.lmmol) KH 
ft 15ml Hffl*!**. iifMTl#3h. JC2»*^J. iPA40ml 50'CT^lfck 
#$^MJpSTiCU0.11ml(1.0mmol)H<J 40ml ifciP^. 50tJT^ 

# 3ho ±m®fo*mw®mmr&, vk-&mm/zmn&m$mit® a-2,. 

380mg(60%). 




*-TICb 

A-2 

7uft##T: (>t#) C: 62.05 ( 62.93) , H: 5.03 (5.60) , N« 7.25 (7.60) ; 
'HNMR(300MHzCDCl 3 ): 6 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H); 

&»23 K-WtoB-lW** 
O'CT . & 300mg (0.6mmol) Sfi#Ll &tl 10ml HM>£ffi^»inA0.6mmol NaH W 10ml 
Ml***. *8i^SMTW lh, OtJT^jftft&TM^S 261.7mg (0.6mmol) 
ZrCl 4 .2THF ft 15ml E^Bftt. O'C 0.5h, M 7h, XS&ttftl, ft 20ml 

w-«.¥^/a^m^^, #s>jb-i, 

97.8mg (23.6%)c 




7n*^*f: « (vt#) C: 56.91 (57.43), H: 5.24 (5.11), N: 2.23 (2.03), CI: 
15.62 (15.41). 

l HNMR(300MHzCDCl 3 ): 6 8.3 (s, CHNN), 7.8-7.0(m, Aryl-H), 1.5(s, t-Bu-H),1.3 
(s, t-Bu-H); 

%M®\ 24 R£4& B-2 fi<J-£-$ 
-78'CT^ 476mg (l.Ommol) L2 ffy 50ml ft A 43mg (l.lmmol) KH 

ft 15ml fflfilftlft*, afc^MTlft}* 3h. 50K:TftjlfcftW^**i*ft£ ZrCWTHF 
(l.Ommol) ft 15ml THF +, Jfcft^*. il@S»ilt. *i2l»«F«I. ftA=*¥ffi 

20ml QLft&mm. ±nuwm, ftA4>*e&, &mnmw&. w-ftTOB 

^Ml^lJMfi^tlB-2, 215mg(32%) . 
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B-2 

7cSf^"*f: %M CtMSO C: 57.91 (58.87), H: 5.04 (5.24), N: 4.23 (4.16), CI: 
15.31 (15.80)o 

'HNMROOOMHzCDClj): 6 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H). 

25 

m^u^m A-i mm^Wj^m\^w>^m a-3 5 a-4 ; a-s ; a-6 ; a-7 5 a-9 ; 

A-lls A-13; A-14; A-18; A-19? A-20; A-21; A-28; A-29; A-30; A-31; A-32; A-33; 
A-34o 




A-3 A-4 A-5 A-6 A-7 




A-30 AJ1 A-32 A-33 



UtttttirmMISlT: (TGftMf: %m 'HNMR, 300MHzCDCl 3 ) 

A-3 

C: 59.04 (59.76), H: 5.58 (5.88), N: 2.26 (2.40); 

8 8.8 (s, CH=N), 7.7-6.6 (m, Aryl-H), 2.5 (s, CH 3 ), 1.5,1.4 (s,s, t-Bu-H)o 

A-4 

C: 57.04 (56.81), H: 5.11 (5.30), N: 2.13 (2.45); 

8.9 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5,1.3 (s,s, t-Bu-H). 
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A-S 

C: 50.04 ( 50.30), H: 4.01 (3.91), N: 2.32 (2.17); 
8 8.4 (s, CH=N), 7.4-7.0 (m, Aryl-H), 1.5,1.4 (s,s, t-Bu-H). 

A-6 

C: 56.74 (56.11), H: 5.48 (5.30), N: 5.26 (5.45); 

8 9.0 (s, CH=N), 9.6 (d, pyridine-lH), 8.5 (d, pyridine-lH), 8.0 (q, Aryl-2H), 
7.7 (m, Aryl-3H), 7.5 (d, Aryl-IH), 1.5,1.3 (s,s, t-Bu-H). 
A-7 

C: 52.61 (52.80), H: 5.68 (5.70), N: 5.77 (5.86); 

8 9.4 (s, CH=N), 8.4-7.1 (m, Aryl-H), 5.4 (s, CH 2 ), 1.56,1.32 (s,s, t-Bu-H). 

A-9 

C: 61.32 (61.09), H: 5.78 (5.75), N: 7.44 (7.38); 
8 7.7-7.1 (m, Aryl-H), 4.7 (d, CH 2 ), 1.3 (d,d, t-Bu-H). 

A-ll 

C: 62.33 (62.95), H: 5.60 (5.72), N: 2.41 (2.04), CI: 15.83 (15.48). 
A-13 

C: 59.77 (59.80), H: 5.20 (5.32), N: 2.43 (2.11); 
8 8.4 (s, CH=N), 8.0-7.1 (m, Aryl-H), 1.6,1.3 (d,d, t-Bu-H). 

A-14 

C: 60.98 (59.33), H: 5.39 (5.29), N: 4.55 (4.32), CI: 16.76 (16.42); 

7.5- 7.1 (m, Aryl-H), 1.4,1.3 (s,s, t-Bu-H). 
A-18 

C: 54.99 (54.42), H: 3.77 (3.57), N: 5.32 (5.52); 
8 8.0 (s, CH=N), 7.4-6.1 (m, Aryl-H). 

A-19 

6 8.2 (s, CH=N), 8.8-6.9 (m, Aryl-H). 

A-20 

C: 48.79 (49.08), H: 3.72 (3.81), N: 2.39 (2.12); 
6 8.9 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H), 

A-21 

Ti: 8.39 (8.16); 

7.6- 6.8 (m, Aryl-H), 3.9 (s,CH 2 ) , 2.4 (s, CH 3 ), 1.4,1.3 (s,s, t-Bu). 
A-28 

Ti: 8.99 (9.16); 

8 8.4 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.4,1.3 (t-Bu, Me). 

A-29 

Ti: 7.31 (7.11); 

8 8.7 (s, CH=N), 7.6-6.8 (m, Aryl-H), 2.8(s,CH 2 ). 
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A-30 

Ti: 8.20 (8.43); 

5 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3(s,Me). 

A-31 

Ti: 7.01 (6.87); 

8 8.4 (s, CH=N), 7.9-7.1 (m, Aryl-H) ,1.4 (s, t-Bu-H), 1.3(t-Bu). 

A-32 

Ti: 8.07 (8.19); 

9.2 (s, CH=N), 7.9-6.9 (m, Aryl-H). 
A-33 

Ti: 7.78 (7.75); 

8.8 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 (s, t-Bu-H). 
A-34 

Ti: 8.91 (9.82); 

8 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H) ,1.5 (s, t-Bu-H), 1.3(s,t-Bu)= 

3»J 26 

%5W>£%>} B-l IHW^ItlH ^££15^8-6(35%); B-9(52%); B-13(38%); 
JB-19 (23%). 

^ P P pk 

.J. PPh? J. RPh, I > 

^ZrCI 3 





B "* B-9 B-13 B-19 

aH##tJ?»ig*nT! (7G*^«fi (it#); l HNMR, 300 MHz CDC1 3 ) 



B-6 

8 9.1 (s, CH=N), 9.6 (d, pyridine-lH), 8.6 (d, pyridine-lH), 7.9-7.3 (m, Aryl-H). 

B-9 

C: 58.01 (57.26), H: 5.78 (5.39), N: 1.77 (2.02); 
5 7.8-6.6 (m, Aryl-H), 1.2 (s, t-Bu-H). 

B-13 

5 8.4 (s, CH=N), 8.1-7.0 (m, Aryl-H), 1.5 (d, t-Bu-H), 1.3 (d, t-Bu-H). 

B-19 

6 8.1 (s, CH=N), 8.6-6.5 (m, Aryl-H). 

%MM 27 m^m c-i 

0°CT, & 300mg ( 0.6mmol ) @B# LI fit) 10ml H^P&^WjjqA 0.6mmol NaH ft 

lomi ESM«t. iiftM# ih, ngmzmm, nwz^m 25mi, o°ct, ®& 

97mg ( 0.6mmol ) FeCl 3 W Zifljf , ? SITSM, MM 80'CT 

mmmnih, &m, n^mmu nmc-i, 296m g (79.6%). 
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7C*f#*fi »](it#)C s 70.80 (71.48), H: 7.46 (7.45), N: 5.49 (5.75). 

@g£% D-1 

O'CT, & 300mg ( 0.6mmol ) I5# LI B<J 10ml Hfil*lrt»»fflfJqA 0.6mmol NaH ft 
10ml aaf^ SfflT»# lhJBttttft*?«F*inS 76mg ( 0.6mmol ) FeCl 2 

fi<J 10mlMl*l«+, «fflT«#40h, iPA20mlZliC¥^«^, 
jS#ilJ^W, MBHIUD-l, 135mg(38.5%). 

FeCI 
D-1 

TiMfrffi: £$j (itiO C: 66.80 (67.08), H: 6.46 ( 6.04), N: 2.49 (2.40), CI: 
6.55 (6.07)= 




-78°C T, IftWiW L8 159mg (0.37mmol) ftj 15ml THF MJpA KH 15mg (0.37mmol) 
|&5mlTHF M'KftMSM, »lh, -78°C, lRj±^^^W+iPA?C7X FeCl 2 , 
MMS. JPA5E*Z,S| 40ml, J*&, ±7if»*M, fij*,R 
#£• #Sia2^4UD-8. 208mg (68%). 




7n*^tff: (T+#): C: 57.48 (58.11), H: 3.39 (3.51), N: 5.41 (5.42), Fe: 

10.46 (10.81). 

30 

®ffl>5±Mmft&}J]&£l8ffi&y!} D-16 (83%), D-18 (57%), D-21 (69%), D-22 
(80%). 




D-16 D-18 d_21 
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D-16 

Fe: 8.44(8.38); 
FID-MSCM 4 ): 666. 
D-18 

Fe: 12.41(12.56); 

FID-MS(M + ): 444. 
D-21 

Fe: 9.98( 10.66); 

FID-MStM*): 523. 
D-22 

Fe: 9.41(9.97); 

FID-MS^: 560. 

£*fi#j31 E-9 #J-£$ 

-78°C T. faSfi# L9 200mg (0.4mmol) M 7ral THF *§»A n-BuLi (1.6M Bj&M) 
0.5ml (0.8mmol), » lh, *SRfc*F*!l, JPA 15ml 

Jfkt&ftHS? M»£ TiCU ift 20ml , Mm&n 30-40°C » 3h, 

j±ft» W'C>. ±m«*i, nmrnpft, ¥*s£.s, »sie-&*iw. i69m g (69%). 




tici 2 



E-9 



FID-MS (M 4 ): 611. 

7D^^Df: &JH (Tt-Jf)i C: 64.21 (64.72), H: 5.88 (5.93), N: 2.17 (2.29), CI: 
11.42 (11.58). 



32 HB-£#J F-l 

lOOmlSchlenk }R+iPA800mg(1.62mmol)R#Ll St 20ml E&WitM^ 1 O'Cj&JpA 
NaH + , fcSOfcfeWftHF?**. **^S»Ta#Mh. §MT&TiCU0.09ml(0.8mmol) 
WsmlH^rtM^pSJib^^TW^, «f*P^. m^^MTm#3h. 

#*y. jp20mi-m¥^«M> #H3±«. a*, aswfefi^a. 

550mg(62.3%). 
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7&ft#flf: $81 (t+&) Cs 70.91 (71.81), H: 6.64 (6.39), Ns 2.21 (2.54); 

l HNMR(300MHzCDCl 3 ): 8 8.1 (s, H=N), 7.6-7.0 (m, Aiyl-H), 1.2 (s, t-Bu-H), 
1.1 (s, t-Bu-H). 

OVT, & 300mg ( 0.6mmol ) 12# LI fa 10ml 0i^Pi$M»A 0.6mmol NaH fa 

lomi m%,&m*, mm^MMymw ih, orTM^^f^^^i o.3mmoi 

ZrCl 4 '2THF fa 3ml Ht^Pii*, Uft OV 0.5h, (U^ft 5.5h, X£&*gft], jjp 

20ml -^¥^»l?> fc'fc, ^S^fe^iS., W-^¥^/B^S^ft, ft$J 

G-1, 94mg(27.3%)„ 

G-1 

7uft##T: &JU (it#) C: 68.98 (69.09), H: 6.17 (6.15), N: 2.49 (2.44)? 
FID-MS (M 4 ): 1148 

34 m&w H-i 

0°CT, % 591mg ( 1.2mmol ) Kft LI ffl 10ml Q&lftlftttttflMRA 1.2mmol NaH fa 
10ml fflfii&RS'f', ItfliTWlh, 0°CT, & 780mg ( l.lmmol ) (PhsPfcNiPhCl fa 

lomi mmm®m&mm&mi'm®*, s»t«#j4«» »ihm ih, 

MM, J±«, JqA20mlBM9&*¥, ^WfiJ^H-l, 

325mg(47%)o 

P 

• ✓ 
i * 

\ 

Ph H-1 

7G*t#tff: £88 (it») C: 73.80 (74.54), H: 7.46 (7.45), N: 5.49 (5.75). 

mmm 35 

-78°CT, *F200mg E£4b A-9 fid 10ml E9£l$ltt$ftffijta£ MeMgBr (MS#) 

'H NMR ( 300 MHz CiDe): 8 9.1 (s, H=N), 7.8-6.8 (m, Aryl-H), 1.3 (s, t-Bu-H), 
1.1 (s, t-Bu-H), 0.7 (s, CH 3 ). 

36 

£ O.lMPa WZJ&n&T. mUfoM A-l (2 y mol)> ¥^ 20ml flcftinA^tt^ft 100ml 
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wii^i'f, mw&w, Bisif 5oic«« + , fim-SBtfii, ma 

mMAO(Al/Ti=1500), SM 0.5 *ttjs, R£ 5%&«WZ.»*±fiifi, IR-g^g^ it 
^ ^ 50"C*S«M'Ha, ftKZ.Jftl.8Qg. {IHttStt^ 1.8X10 6 gPE/molTihr 

atm. ^ft!Rl^f#T:lM w =630,000g/mol, #TS#*;fc 2.13, T m 3H36.1T2. 

£M 37 

ft O.lMPa WZ.Jftn«T, ftflfrffefcl A-l(2u mol)> ¥3£ 20ml tfc&JpA^tt^M 100ml 
SilllM^JfflfrJSff 50XJ«l»t,M-JfeWn.SlPA mMAO(Aim=500), 

ftffi 0.5 <MtJg. ffltS'/MtelMSI. JR^»g^«£, ifeifrjg. ^50"C 

.JISTjiSlIS, ftJRZ,#1.22g. flfiftJStt* 1.2X10 6 gPE/molTihratm. 0rftJR^# 
T*M w =700,000g/mol, 3HPfl$Mjfc 2.06, T m 3j 134.5 X2, ^^jg 78% . 

«#'J 38 

ft O.lMPa fttZJSptfTF, MM (A-l) (2umolX 20ml ftftftlA&ttlfttt 
100ml faH/gM*, JM?Rlft#> i^tf 50X2 fi«-jfeHtW, MA 

mMAO(Al/Ti=50) , fijSt 0.5 'jMttJg. 5%ftKMZiltt!MhRjS. l^^^^i?L^. 
ifcifcjg, J F50X2*£fl£M'M, ff^Z.M0.9422g o #4t,^^ 0.94X10 6 gPE/molTihr 
atm. 0fftJR-£^#^fiMw=72O,OOOg/mol, T m 3? 135.8X2, g&&£80% . 

&tm 39 

ft2j\-&)M&£$>, ZMH^T, «JnA 600ml 4.3ml 15%#J MAO, 
Mft 15 ft®, 10ml it 23 u mol A-l £tfjB»$, ftJglJMJTF, ^Z^Jiij^M 6X 10 5 Pa, 

i /Ntfjg, Jfc£z,»*t#. JR*4MMJH& fctik ife&M, T 50°c*$«Mtm, 

ftJRZ.Jft 31.5g. BrnM^^M M w =1700,000g/molo 

«0|J 40 

IE O.lMPa WZiJft*l»T. ftW¥^20mK Et 3 Al (Et 3 Al -%#fti^JW#^fcb* 1000) 

JpA, 100ml WJR-&JIS+, $JM#, ^S'f 40'C«4 ) , M-^wra, & 

ift*|A-l (2umol) JPA, SjSlOhrJS. 5%a»WZ,»^±SjS. 

aau m^js, ? 5o°cM£=fmmmn, ftjRz,*&o.i4 g . 

41 

ft O.lMPa &tjZ 1 ^mT,^¥*20mKmMAO(AyTi=1000) ftc&jjpA^tt^tf] 100ml 

mmmm^, m$m#, #uf?s^ 5ox2«+, mm-mm, sjpa««jf-i (1.9 

umol) fij£i<MtJg, Rit 5%&WMZM*±SM. mkJs, ? 

50X2*£T4iSM, ftSSZ,*ft0.104g. fS^tt^5.5X10 4 gPE/molTihratm. fifftJR^ 
ft^HPft M w = 32,000g/mol, 2.03. 

&it#j 42 

ft O.lMPa Mzyftn&T. 20ml>mMAO ( Al/Ti=1000 ) ^^jjpA^tt^W 100ml 

ttnftjfflK'K m»- ^ms^ sot:***, fia-swiBj, sipAfs«B-i (2.06 

umol) &®0.5<Mttj5, ffi*5%lfe|ftttZiW»±fiifi. X640&ft& ifcifc/g, 
^ 50'C*^T^SM, #mZ,j#0.52 g . ffi^tt^5.0X10 s gPE/molTihratm. JffftJR 
-^fl- 1 ?* M w =530,000g/mol, ftTMfrltiX) 2.1 1 . 

43 

ft O.lMPa MZ.Jft^HT, 20ml, mMAO ( Al/Ti=300 ) f£»A^ttj?|tfj 100ml 

towmtitM*, mmm, m^Mj-so-cm^, mm.-fewm, #iPAfi«jB-7 a.6 
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^50°CX£fliMM> *§3RZ,# 0.47g. ffiftl^tt* 5.9 X 10 s gPE/molTihratmo ftftft 
^^*M w =670,000g/mol, ^1^^2.47. 

3»J 44 

ft O.lMPa WZ.flHt&T, 20mK mMAO ( Al/Ti=300 ) tfcSMjqA&tt&Hl 100ml 

tomfa&m*, mm&ft, ^w^so-cm^, mu-^mm, njqAflHMNA-7 (5.2 

^ 50'C^S«SlSfi, ftlfcZ,* 0.77g. -fi4t^tt^3.0X10 5 gPE/molTihratmo M%W. 
-kVSfrf-M. M w =640,000g/mol, frTMfttt* 2.45. 

45 

SO.lMPaW&iW. ^»¥^20ml> MMAO (MMAO SWLQffltfil* fctt 
^ 500) jlPA, IStt*Sfi«l 100ml W^JEt. ^ST40'CM+» Hffl-S 

WIU, Mtt.ftjA-9 (2umol) JPA, 6l3^B. 5%&RtoZ,»&lt£jaZ. 
3±^> SfeifcB, =f 50°C JtfiT*Sfi*. »*Z,*&0.55g. 

£3fi#J 46 

£ O.lMPa WZiflHttKT. 15ml, MMAO (MMAO -^fllWbJfilW** tfc 

*!500) iPA»j%W 100ml ft^E*. «USS J F40 , C$jlti&4'. Hfi-gW 

ID. iqAiS{MN¥##$ftE-9 Owmol), 3 ffl^5%&«WZ.#*±&/fi- 
fc^g^ i±«> 8fe*B. ^50t:X£=BiS11*, ft£Z,*0.412g. 

£*f£#J 47 

ft O.lMPa MZifl^lHT. 10mK MMAO (MMAO ^MfrJMJPfctfc;*) 

500) ftlA&tt&tt 100ml MSteJKt, J8M#. $£S^ 40TC«I*+, Efi-J&tfnH, 
'iqAttfc»B-9=*iff* (6umol), BMlbrJS, %t 5%&ftMZ,»£±]*l£. 
isBt, i5fc*Jg, ^ 50*C*$«M'lllt, ft£Z,»0.064g. 

48 

ft O.lMPa fltJi^HT. tt»C*¥* 15ml, MMAO (MMAO ^flfiftlflW** tfc 
3,500) JPA^tt^W 100ml W»^«L+. fil3Bltt#. ftUsg^O'CW'*', te^-^N" 
ID. JqAffiWJ¥**«A-6 <8vmol), &J&3./jMttJS, 5%ft«ttZ,l?&±&Si. 

%mm 49 

ft O.lMPa WZ>f11T. flc&OT^ 15mU MMAO (MMAO ^$Likffl$}Mfc\k 
* 500) JlPAfi«l»tt 100ml W3W«+. ^i5S^40*C»4', fifi-fc&t 

IU, iPAfft^jA-4f (8umol), S^^WJs, E^5%ifcl6MZ.imJtSJ£. 

51^ ^ 501C* STASIS, ^Z.^0.91gc 

50 

ft O.lMPa WZiJJPtfcT. gi&T&f 1 ^ 15mk MMAO (MMAO ^{WRIKjJfcfcHSyb 
500) «iPA^tt^M 100ml MSteJlE'f, «^«^50lCtt»<f, fi»-Jfe 

26 



WO 03/010207 



PCT/CN02/00425 



%MM 51 

£ O.lMPa ft Z.*frtfcT, ^MT$¥3£ 10ml> MMAO (MMAO SBttMttiMfc&ft 
500) fcfttoA&mm&l 100ml KDRteffiip, ®JM#, ^a^50°C^>f > 
BtfS), ffinAHWJ A-13 (30umol) &$20#W§, Jg-£ 5%£fcMWZ 1 S?^±.£$. Ig 
£^#5^ i±*> ^50'C*$T^M1ia. ftltett0.70g. 

52 

4 O.lMPa WZ.^jRT. ^MT$¥* lOmU MMAO (MMAO 5Bikffl&}&fott>$l 
500) ft#JtaA&aifcW 100ml 5010^+, 
Btl^, SiPAj#^jA-2 (3umol) fijSi 1 /jMtfJg, JB£-5%Sfc»WZ.lM*±£l£. 
&Uf&, a*, 25fc&Jg, T 50TC*fi=HiMM. 0.34g. 

&IS#|J 53 

£ O.lMPa WZ»&^&T» ^MT&¥* 10ml, MMAO (MMAO 
500) ^JfotaAStt^W 100ml W^JSt, #J»#, ^jg^SO'CWt 1 , 
11*151. in AftttftJ B-2 (5umol) &S21<NttJg, 5%&M£I?**±M„ 

54 

£ O.lMPa WZ.illT, tfc&$¥3£ 15ml, MMAO (MMAO ^&tt>ffl&}Bfctt>%) 

500) jpa. mmi Mmitm*, ®mm#, mjss^wcmm*, mu-^H 

m, jtaAiSttfljA-4 (10.5umol), &$73##J^, ffl^- 5%£fcM£i?^±.£ 

aa, 5ovn±Tmmmm., nrnz^m i.37g,' ^^b^ 

55 

£ O.lMPa 6<jZ 1 ^MT.#¥^20mKmMAO(Ain'i=1000) f^»A^tt^6tJ 100ml 

WHJ&M*, $Jg§^ OiCWt- HM-^WfBl, iIJdAIWJ c-i (13 

wmol) Ml/hBtM, ^5%&MZ,1?**±M. IfclH^^, »J§, -? 

50'C*£^£Mte*, #mZ,^ 0.005 lg= M«14^3.9X10 2 gPE/molTihratmo W\m. 
-ktyftT * M w = 21,000g/mol, 2.21 . 

£JI#|J 56 

4 O.lMPa ffjZJsiPC#CT, S$ST$¥* 20ml, MMAO (MMAO HBttM&lBfcVG*! 

iooo) ^»A^tt^w loomi &sm&M*p, mmmw, mnMmmc* (i6wmoo & 
=fmmmn, nz,m^mo.i%. 

57 

£ O.lMPa &SZ>ffi%%TF, MMTFmft 20ml, MMAO (MMAO -^M^JWJf ^fcb^J 
1000) $»A*£»;)g|ft 100ml ##PA«tt5if!|C-18 (22ymol) 

M3/>Btj5, ffl^5%M0<JZJf**-±&j&o H^tM^^, SlSlt, m®fc, T-50'CM 
SWS'Ufi, fflg^tl 0.003g. 

£}i#J 58 

£ O.lMPa WZL^mT, SMT^¥*20mK MMAO (MMAO H^ttM #J##t£;ft 
1000) «JqA^tt^Btj 100ml tfll^flS*, SJflAffi«JC-16 (15umol) 



27 



WO 03/010207 



PCT/CN02/00425 



ST^MUfi, 0.005g. 

^M^J 59 

M«A-1 (16ymol, 7.2X10' 3 MW¥^W), AlEt 3 ( Al/Ti=20 ) ft»A£»*t 
Wl5mlM£#*E+, M», ^tf5CCM^, fifi-feWra, JPAlmlftfjB^, 

£=FmWUM, fc*B»0.12g. mtStt^ 0.75X10 4 gPE/molTihro j^WR^^^f* 
M w =18,000g/molo 

£Jfi#J 60 

£ O.lMPa WZitf&n&T, (18umol, 7.2X 10' 3 M AlEtj 

(AI/H-20) ttiWlPAIgj4»» 15ml ^JgfiT 50'C$®+, tIM 

-feWRI. JnAimlW¥*PI#K¥tt. jR&i2>MtfJg. Jf-£5%&»WZ»»&±&&. 
X£4fe&ffl& «5*J&. T 50-C*$T'MStI*» flHR¥*W»K¥BB 0.i72ig. 
iSitt&tt* 0.96X10 4 g PE/molTi . 0rflWR£ft# : F* M w =220,000g/mol, 4HP*4Mfrft 
2.1. 

*JfiW 61 

£ 2?t-toi«Iffiii4 3 > JRn^T. #»A 400ml 6ml 15%W MAO, SMT» 
15#fcK 10ml^29umol#«A-l 3EJSiai&#T. ^M»A, JE#fc 

&£i8xio 5 Pa, &j&o.5/MttJs, Jfc£?5«W*. it^ Ms*€. T 50 

62 

£ O.lMPa ffjZjp^RT, flc&tt 1-B*I 0.5ml, 5mU MMAO (MMAO ^flMfc 

*JW*^tt* 500) MA&mm 100ml fttH£$l+, $JM#, $jgg^ 40X^4', 
tlM-^HtrSL MttftJA-1 (9wmol) J)PA, WlP 15ml, &J&10 4H+ 

jg, /S^5%lfeKWZ.»&jt&j6z. it*^ 50-c*S«Ste 

*, ftJR-fr* 1.49g, ^tBMW^#^5%= 

63 

£ O.lMPa KliiW- fltffcRM-B# 10ml, MMAO (MMAO ^flfifclRlW#fc 

it* 500) jqAJS9**tw loomi tom&m*. mzimn, $bst 4otj»?&+. 

ntffl. ttflMMNA-l (9umol) j&PA, ♦hJP¥*SJB#$l* 15ml, fi&lOfl-ttJS, ffl^" 
5%aKWZ»»^±SJffi. ^««> «s*^, ^ 50°C*$T^MtIfi, ft* 

•£$i2.9g, £+B»fl«J**3o%. 

64 

£ O.lMPa MZjPCfTF. 2ml C 67%), 

fF* 15ml, MMAO (MMAO -%flllflS*Itt*^HsA 500), JPA^tt^W 100ml MJR£JflC+, 
M», #U5ST40°C«*, Hffi-JgHtE. ft#Htffi)A-l (9umol) iPA, &®20 

Sfil, ftSte&0.89g, 15%. 



«#>J 65 
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£ O.lMPa tti^«T.«»J»l**^»¥*^25inl<P**>t#iR*« 67%), 
15ml> MMAO (MMAO JgMftlBWfcft^ 500), iPAi&»*f #J 100ml W^JfSt. 
®JM#, ^g^40°C^^4'. HM-^Htfa], (9umol)#PA, &&20 

£MW 66 

£ O.lMPa mn.H^.T, ^Wa^2ml, MMAO (MMAO 

ftjBWfcbfc*,200), JPA^«ltt25mlltt&M+, #JM#, ^MS^ 50°CW4", 
'bli&-£ltf|Bl, W&ftJA-l (18umol) JPA, Ml/>BtB, 2$r±5.Mo MBffl^ 
0.32g o 

67 

ft O.lMPa M^mT. ^W«^¥*^2ml (^JCit^M*^*: 67%), 
-£*6tl¥*, MMAO (MMAO ^IftM^l^ft^ 500), jRA^ttlfcf Itt 25ml 

$^S^ 50'C?|i|», HM-^Btfi], M^JA-1 (15umol) JpA, 
$.Mumj5, ^±S.Mo ^Mtf 0.052g o 

%MM 68 

£ O.lMpa M«n&T.flc&tt¥£ft»B¥iB 1ml, -fe*W¥^,MMAO( MMAO 

-^ffi^JWm^tb^20) ipA^«W20miWME4 3 , MW, #U5fi^5or$& 

fifi-^Wfi], «ttft]A-l (18umol) j)PA, 12/Mtfjg, ^±M 0 

SffJ^tl 0.18g o 

69 

£ O.lMPa WZj^mT, ftftft»>Ht¥*it$2ml ( W>t«M*^«: 67%), 
W5mk mMAO (Al/Ti=500 JUM) JpA^tt^W 100ml MJR&M*, $ 
JgS'f 40tl^?&*, fil-Jlltlll, MMA-9 (12li mol) JpA, SjfitlO 4HtJg. ffl 

m^mo.nz, £*iwtMitt^»2i%. 

£»J 70 

£ O.lMPa WZilW, 1-B*$ 2ml, f*5mk MMAO (MMAO 

ftj|ftj*ftl**;500) iPA^tt^ iooml&<j^i&*, mnmW, MS^40°C«+, 
ffiiB-JfcRfffl. Mtt.ftJA-9 (9umol) JpA, &#20#^, J3l^ 5%£kMWZJm± 

«s*B. ^ 50-CKSTJtS'HS, i.5ig, S+a 

$Wl«2> 22%o 

71 

£ O.lMPa ftZ^mT, flc» 1-B*$ lml, 15mK MMAO (MMAO 
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%mmB&)t%i 500) inA^wm loomi ®m&m*, mmnmw, mjeSTtovm*, 

mU-fem, (4.5umol) JPA, 15 ft¥?fe, J%t 5%&m$)ZM%: 

±rm. mi?®&Hfe, ^ 5o-cx^«mhs, o.85 g , 

4.5%o 

72 

£ O.lMPa ft) Z^mT , #«P$*>^ ¥ 1 .5ml( P$fcK 67% ) , 

¥*5mU MMAO (MMAO -^#«WJf fclfc* 500) JqA&jlil&M lOOml ftlteffit* 

mnmw, nam*.* mu-^nm, wje-9 (4.5u moo jnA, 

73 

4 O.lMPa WZ,#n^T. MttftJ A-l WHj&gfl:^ (2 u mol)> 20ml 
iPA^tt^W 100ml WH/^Mt, MW, $JSS^ 50-Cto)§*, tlM-^Btfi], W 
iPAmMAO(Al/Ti=500), &J&0.5 /|MtfJ§. Jfl*5%ft«KjZ.»*±fij£. HlM^^^ 
fct*U ifcfcjg, ^SOlCJte^HftSM, ft3RZ,«0.24g . 

»#>J 74 

% 200mgE<&& A-l ft 30ml 500mg ^Sftftj SiOj ( 160m 2 g k 60 , 

63-200 um)fi?l£jStffSrt. MS 100°C fcttt, 20ml 

£ O.lMPa ft Z.»*«KT» ft±&J}tf#g]A<l{gifcft! (2umol\ ¥^20ml fi!cifc(jpA*£tt 
100ml WIUM^, M». ^BStF 50-C^^^, M-jgitflU, MA 
mMAO(Al/Ti=500) , 0.5 'hfrj"./n» 5%&KWZ 1 »&±&jBZ. X^fiffll^^ 
»B, ^ 50"CJE£«MfIfi, #^Z,^2.6g . 
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a a g & 



m: 1> 2^3; 
q: 0S£l; 
d: 0$U t 

n: 1, 2^ 3 4; 

a> -^«a> gross* «ia> tmmm, tuia^iiisflw 

^NR 22 ^PR 27 

A: fUI^, ^j^, 5SJm^. I > — NR 23 R 24 > -N(0)R 25 R 2< \ ' , ~PR 28 R 2! \ 
-P(O)R 30 R 3 \ -P(0)R 32 (OR 33 )> »S, -Se(0)R 39 ; 

X NR22 """PR 27 

a, «> mm, 1 , -nr 23 r 2 \ -n(o)r 25 r 2< \ i > -pr 28 r 2! \ -p(o)r 30 r 3 \ 

-P(0)R 32 (OR 33 )> PIS> -Se(0)R 39 ( 

E: ^«*a^ $&m®, ^mmm> $mm®, $mmm, £+n, o> s* s e > p 
G: %^&m®, 4&#c,-csoAmb«, c,-c 3 ofi<j^^*^ifttSj^ttaa; 

jjfjfcw c r c 30 ww^Mgim-^-tw^iKftii^titw 
«m mwtz, mmm~mT^±MmUo mmwm, -man i~3o wtm 
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i£ (£n — OR 34 IR— TOR 34 )% C|.Cioffia6^ CiAoKS^ C,.C,oJ&&*> #£##R£ffl. 

$mm®, tmmmmt^mm, ^^^^Mmmmm 

jffl£tt**ffiJK. ^. *i 

HXMRft I , ^R 23 R 24 S-T-NR 23 R 24 SK-N(0)R 25 R 26 ; 

itimmft 1 > PR 28 R^ -P(O)R 30 R 31 g£-P(0)R 32 (OR 33 ); 
M&ft— OR 34 aE-TOR 34 i 

$%im®i%— SR 3 ^ — T — SR 3S > — S(0)R 35 ^— T— SCO^R 37 ! 
3«ffl*t— SeR 38 , — T — SeR 38 HS£ — T — Se(0)R 39 i 
*MH»HF 4 \ (C 6 F5)4B-sK(R 40 BAr 3 r; 

•£f§gffl3f^SfBft-£^K AlPh4\ A1F 4 \ A1C1 4 \ AlBr 4 \ AlLf^ R 41 AlAr 3 -; 

•£i£Sffltt— SiR 42 R 43 R^ -T-SiR 45 ; 

^itSTO— GeR 46 R 47 R 48 > — T— GeR 49 ; 

l^gfflif — SnR 50 R 51 R 5 \ — T — SnR 53 — T — Sn(0)R 54 s 

T: * c,-c 3 o &)'&mm c,-c 3 o 

£. *H¥£^*$S (MAO)> MMAO> AlEt^ AlMe 3 > Al(i-Bu) 3 ; 

r\ r\ R 3 , R 22 , R 2 \ R 2 \ R*> R 26 > R 27 > R 28 ^ R 29 > R 30 ^ R 31 > R 32 > R 33 ^ R 34 > 
R 35 , R 36 > R 37 > R 38 -, R 39 > R 40 > R 41 , R 42 , R 43 > R*> R 45 > R 46 -> R 47 > R 48 ^ R 49 > R 5 °> R 5 V 
R 52 , R 53 > R 54 S^> C 1 -C 30 W^»> a*JS^ Ci<boM«^jSaSBEflttt*»tt»ffl, 

J^&M#£tif±i£#iM!K sSU&«M«^tt-t. «±«flMfcJtU»afllMfc*I 
ftfj^ Affit 3 , AiMe 3 , AKi-Bu) J 4rtfl<ij»36«4fc'&*. BlA^-ft rLK&M m X"tt 

Na[B(3,5-(CF 3 ) 2 C 6 H 3 ) 4 ]^ Ag[B(3,5-(CF 3 ) 2 C6H 3 ) 4 ]^ NaOS0 2 CF 3 SR AgOS0 2 CF^ 
B(C6F 5 ) 3 T&attPffi&Kfc^j 

flI5ftftl9m^ft^£(R 41 )3AlX> (R 4, ) 2 A1X 2 \ (R 41 )A1X 3 \ SbF 6 " > PF 6 " > BF 4 \ 
(CeFj)^", (RfS0 2 ) 2 N\ CF 3 S0 3 " « ((3,5-(CF 3 ) 2 )C6H 3 ) 4 B- #F*I WttamEttWW*?. 
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A> B, E> G^ d, m> M> n, X, R\ R\ R 3 ^WfttiLffl^* 1 *#p£*i|p]o 

F: flteftSH^ s-wsn^ -smmmM* n, o> s> s e > p 

«#3^ s-fcsawfcx^&^Jis* 




R\ R l \ R l K R n : C-C30 flfclS^ C,-C 30 tottftfc^ttrtttS&tttt 

A> E, F> G> d> q> m> M, m X^ R 1 , R\ R 3 ^ Bft&fcf!jg;£ 2 «t»M*MBR|i 

ttttftas, ittt?[jtttt*H, #ft»@a> «sa> s-ssaa. 
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A, B, F> G> q^ m> M, n> R 3 > R\ R 1( \ R u , R 12 ^Tft3&&5pJg:£ 3 +0f*fc 



R 3 > R\ R 6 > R 7 > R 8 > R 9 , R 10 > R u > R 12 TOffiEl&W W|5J, 




R 21 rH 



,20 




>21 



,18^%. 



R 20 

V 



d20 



521 




R 21 



1/-R 13 

R 1S R 14 * oftiu 



R 15 R 14 R 1 Sr 14 




: nmm> mmmmm-, 

R 10 , R n > R 12 , R 13 > R I4 > R i5 n R i6 n R 17 > R 18 , R 19 , R 2 <\ R 21 : ft, C.-Cjo 

»+*4p*BaRr!Uttjikia«dWi 
r 5 ftauaw*? , a, d-c 3 o w^s> c-cjo n-m*s&m-m 23 R 2 \ 

_ x _ m 23 R 24 > _ T -^(o)R 25 R 26 > SBaSffl-Slg— PR 2 ^ — T-HPR 28 R 2 \ -P(O)R 30 R 31 > 
— T-P(O)R 30 R 31 > -HP(0)R 32 (OR 33 ), - T-P(0)R 32 (OR 33 ) s tlSBIfiSI. 
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-OR 34 , T-OR 34 , ^SH^^-SR 35 , — T-SR 35 , £ R 5 

nm®, tmm®, &mm®, tmrnm®, mm*K> o, s^ pww#-^-% 

Y> Z: *ft£H* «*Ss t«SB, tffiBI, Hrffigffl; 

t> m> x> ^ futtsbtBttSffl, tnm®, $mm®, *m 

1:0.1-6 SJffi 0.5-40 'bH, 



R 2 , 

ds A> Bs Ds Es Gs R's R 2 s R 3 ^1tr&&^# 1 *0fl£*BR. 

&m&te*$> Mx g8 

fe. 0r*Etoa-$£&ftM#N l-«s l-Btfk 4-¥«-l-$»£?I£ 



9s ^R>PJ5*8j?r^W~#*ll«3R^5*JR^fi4fc*!lWffi^, ^fiESMJtW**^ 
Sft«ft*ltt**tl:* i:i~5000 W*#TflMW»fe*«&, &*p, Ilk^illiiMWIk 
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